We have investigated the field emission behavior of lithographically patterned bundles of multiwalled carbon nanotubes arranged in a variety of array geometries. Such arrays of nanotube bundles are found to perform significantly better in field emission than arrays of isolated nanotubes or dense, continuous mats of nanotubes, with the field emission performance depending on the bundle diameter and inter-bundle spacing. Arrays of 2-pm diameter nanotube bundles spaced 5 pm apart
(edge-to-edge spacing) produced the largest emission densities, routinely giving 1.5 to 1.8 A/cm2 at -4 Vlpm electric field, and >6 ~l c m ' at 20 Vlpm.
Recent work '" has shown that Carbon Nanotubes (CNTs) can have outstanding electrical field emission properties, with high emission currents at low electric field strengths (turn-on voltage as low as 1-3 Vlpm and emission current as high as 0.1 mA from a single nanotube). 4.5 Carbon nanotubes are therefore attractive as coldcathode field emission sources, especially for applications requiring high current densities (hundreds to thousands of amperes per cm2) and lightweight packages, such as the recently proposed nanoklystron, 6.7 which is a micrometer dimension reflex klystron designed to generate milliwatts of power at terahertz frequencies. As part of our efforts to develop a high current densitv electron source for a working ~ ~~ ~ -nanoklystron, we have investigated the field emission behavior of CNT arranged in a variety of geometries. We find that the best field emission behavior is achieved when the CNT are arranged in bundles a few microns in diameter, with the bundles arranged in arrays with an array spacing of several microns. CNT in this arrangement are found to have better field emission properties than either isolated, individual CNT or continuous, dense mats of CNT. We have studied the field emission characteristics of arrays of such CNT bundles, and have optimized field emission with respect to bundle size and separation. The results of field emission current as a knction of nanotube bundle diameters and interbundle spacing are shown in Figure 3 . We observed substantial variation in emission with varying array spacing and the nanotube bundle diameter. Maximum emission was observed in the arrays with 5 pm edge-to-edge spacing, while almost no emission was observed for the arrays of spacing 50 pm and 100 y m.
The maximum emission current density observed was given by CNT bundles with diameter 1 -2 microns and edge-to-edge bundle array spacing of 5 microns. Such bundle arrays routinely gave 1.5 to 1.8 ~/ c r n~ emission densities at -4 Vlpm field and >6 A/cm2 at 20 V/pm. To the best of our knowledge, these are the highest current densities observed at such low fields. These observed current densities were much greater than the densities observed using either isolated single CNT (arranged in arrays with similar spacing) or dense mats of CNT grown fi-om continuous Fe catalyst films. 
